The article discusses the weldment to casting conversion process of rocker arm designed for operation in a special purpose vehicle to obtain a consistency of objective functions, which assume the reduced weight of component, the reduced maximum effort of material under the impact of service loads achieved through topology modification for optimum strength distribution in the sensitive areas, and the development of rocker arm manufacturing technology. As a result of conducted studies, the unit weight of the item was reduced by 25%, and the stress limit values were reduced to a level guaranteeing safe application.
Introduction
Current methods used in structural design involve multidisciplinary approach to cooperation between engineers, designers and technologists, and often also end product users, at the stage of material selection, shape development, and determination of functional and performance properties -all this combined with manufacturing cost reduction. However, numerous solutions existing on the market are still based on the designs developed many years ago, when the ratio of ultimate strength to the finished product weight was of no particular importance. The process of adapting these structures to the realities of the market must also take into account the optimization of production costs while maintaining safe operation.
The aim of the conversion in both material and design is to reduce the weight of the manufactured item or improve its performance, while maintaining the expected or desired mechanical properties and operating parameters. The process of changing the size, shape or free surface of the element, taking into account changes in material or technology, is an extension of the shape optimization or topology optimization process, assuming the development of a structure with adequate stiffness and strength when exposed to the effect of external loads. [1] [2] [3] The use of modern computing systems can significantly reduce the time spent in searching for an optimum of the assumed objective functions, taking into account, among others, a relationship between the finite element stiffness and its placement in a discretized workspace. Analysis of optimization, conducted on the basis of multiple iterations, mainly consists in the removal of finite elements from the areas of the analyzed continuum for which the stiffness does not exceed the limit value, resulting in a topology model of the structure with optimum contour for a given objective function (Fig. 1 Figure 3 .
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